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ABSTRACT 

The effects of gender, math achievement and grade level on attitudes toward 
mathematics were examined by use of an inventory, Attitudes Toward Mathematics 
Instrument. Subjects were 803 bilingual, middle and high school students. The data were 
analyzed using a multivariate factorial model with 4 factors of Mathematics Attitudes as 
dependent variables (self-confidence, value, motivation, and enjoyment of mathematics) and 3 
independent variables (gender, math achievement, and grade level). A 2- way significant 
interaction of achievement by grade level was found. The interaction was found to be 
significant for value, motivation, and enjoyment of mathematics at all grade levels. “A” 
students scored higher than all other students on the three factors from 7 th through 10 th grade 
and in motivation in students in 1 1 th and 12 th grade. For value, foiling students were lowest in 
7 th through 10 th grade. A similar relationship of letter grade to motivation was found in the 
hierarchy for “B to D” students in 7 th and 8 th grade. For enjoyment, foiling students were 
lowest in 7 th and 8 th grade, B and C students scored higher than D and F students in 9 th and 
10 th grade, and A and B students were highest in 1 1 th and 12 th grade. 
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Effect of Gender, Achievement in Mathematics, and Grade Level 
on Attitudes Toward Mathematics 

Introduction 

The decline of mathematics scores on the Scholastic Aptitude Test has been widely 
publicized (Goldberg & Harvey, 1983). The Third International Mathematics And Science 
Study (1998), TIMSS, has reported that as students increase in age group from grade four to 
grade twelve their math scores decline. That presents a problem in our modem society that 
has become increasingly dependent upon technology, science, and research, mathematics has 
become critical in the preparation of students for future careers and for the security and 
progress of the nation. There has been considerable concern about mathematics instruction 
since the "Space Race" of the 1 950’s, a concern has only increased in the last decade as we 
have entered a new technological age. Mathematics is continuously developing and becoming 
ever more specialized, which makes it more difficult to develop a curriculum that includes 
more students in K-12 education. Complicating this is disagreement about methodology 
across content domains, with some maintaining that content disciplines are unique and that 
teaching strategies must also be unique. The opposite view is that universal methods exist 
regardless of the content domain (Reigeluth, 1987). However, the most predominant 
approach in recent years, regardless of theoretical orientation of curriculum designers, is an 
emphasis on authentic or "real-world" applications. This is further complicated by 
professional disputes over constructivism versus direct instruction. 
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Today, classroom instruction is often a mixture of Skinnerian behaviorism and 
Piagetian or Vygotskyian epistemology influenced by postmodern and connectionist theories 
(Collins & Duguid, 1989; Bednar, Cunningham, Duffy, & Perry, 1991; Shepard, 1991; 
Hlynka & Belland, 1991; Clancey, 1992). The national standards for mathematics are 
predicated on the belief that students should engage in math activities that are relevant to daily 
living. However, many educators and school patrons see this as a culmination rather than 
something intrinsic to math instructioa In recent years we have learned that children do not 
simply internalize what teachers tell them in classrooms. Students attempt to make sense of 
new information based on meanings they personally construct. And fundamental to all of this 
is the students' attitudes about mathematics. 

Research shows that attitudes toward mathematics are extremely important in the 
achievement and participation of students in mathematics (Shashaani, 1995). Gallagher and 
De Lisi (1994) showed a positive relationship between performance on standardized 
mathematics tests and positive attitudes toward mathematics. Attitudes can predict final 
mathematics course grade and are correlated with continuation in advanced mathematics 
courses once enrollment becomes optional (Thomdike-Christ, 1991). 

Due to the social context and other intervening variables, differences in attitudes exist 
by gender, ethnicity, cultural background, and instructional methods (Murphy & Ross, 1990; 
Hollo well & Duch 1991; Huang, 1993; Leder, 1994). Recognizing the importance of 
attitudes, there is an increasing awareness of the need to examine attitudes and consider 
possible methods of intervention. The development of a positive attitude toward subject 
matter is probably one of the most prevalent educational goals. 
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Previous Research 

Math anxiety is directly related to previous school mathematics performance as well as 
the attitudes developed during those prior mathematical experiences (Hauge, 1991). 
Terwilliger and Titus (1995) reported attitudes are inversely related to math anxiety. Nearly 
as many students who decide to major in science, mathematics, or engineering after their 
sophomore year of college as high school sophomores with similar intentions, indicating that 
attitudes can be affected (Hofifer, 1993). It is clear that knowledge about the importance of 
math is important, as reported in The Longitudinal Study of American Youth (1991), which 
showed that 28 percent of all seniors who were not enrolled in a mathematics or science 
course did not believe advanced mathematics was required for their future plans. Of the 12 th - 
grade students who planned to become scientists, less than two-thirds believed they needed 
specific advanced mathematics in high school. Among 8 th -grade students, 57 percent said 
they looked forward to mathematics classes; 90 percent believed mathematics to be important 
to their futures. 

Self-confidence or self-efficacy is a good predictor of success in mathematics 
(Goolsby, 1988; Randhawa et al. , 1993)). Changes at the affective and achievement levels 
have more effect on participation in mathematics that those aimed at cognitive levels (Linn & 
Hyde, 1989). Clearly, the support and actions of parents and teachers are critical in shaping 
attitudes (Kenschaft, 1991; Dossey, 1992; Chang, 1990 

Attitudes toward mathematics may be related to achievement and ability in 
mathematics but not to temperament or other personality variables (Dwyer, 1993). Teachers’ 
attitudes are significantly related to student attitudes but not to achievement, but the effect of 
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teachers' attitudes on students' attitudes is cumulative. Students make higher achievement 
gains if they had a sequence of 3 teachers with favorable attitudes towards mathematics. 

The cultural context is important in creating gender differences (American Association 
of University Women, 1992; Hanson, 1992; Gill, 1994). Students stereotype careers by 
gender and consider science professions to be for males; however, neither boys nor girls are 
aware of the importance of math and science in careers (Pettitt, 1995.). Stipek and Granlinski 
(1991) found that girls tend to believe that females are inferior in math and that poor 
performance is because of a lack of ability instead of lack of effort. While the literature 
shows that attitudes toward mathematics are important, there is a paucity of research about the 
different factors that influence the attitudes toward mathematics or an understanding of how 
and why they change over time. 

Method 

Subjects 

The subjects were 803 middle and high school students from a private, bilingual 
college preparatory school in Mexico City, Mexico, accredited by The Southern Association 
of Colleges and Schools. The high school has approximately 720 students; each grade has 
approximately 180 students. The middle school has approximately 450 students; each grade 
has 150 students. The students are bilingual, speaking English and Spanish. The school 
population consists of Mexicans, Mexican-American (bom in Mexico with at least one 
American parent), Americans (children with parents working for international companies of 
for the United States Embassy), and other nationalities (children with parents working for 
international companies or different embassies). Most of the students were from high-income 
families. Four hundred thirty seven subjects were boys and 366 subjects were girls from 7 th to 
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12* grade. The subjects were enrolled in mathematics classes conducted by ten mathematics 
teachers. Intact classes were used in the sample. 

Of the 437 boys, 141 were in 7* or 8* grade, 157 were in 9 th or 10* grade, and 139 
were in 1 1* or 12* grade. Fifty-two percent of the boys were Mexican, 1 5% were American, 
14% had dual citizenship (having one American parent), 8% were from Latin American 
countries, 2% were Europeans, 5 % were Asian, and 5% reported other nationalities. Four of 
the boys did not report their ethnic background. Of the 366 girls, 125 were in 7* or 8* grade, 
131 were in 9* or 10* grade, and 110 were in 1 1* or 12* grade. Fifty-two percent of the girls 
were Mexican, 16% were American, 15% had dual citizenship (having one American parent), 
6% were from Latin American countries, 1% was European, 5% were Asian, and 5% reported 
other nationalities. Two of the girls did not report their ethnic background. 

Materials 

The Attitudes Toward Mathematics Inventory (ATMI) is a 40-item scale. The items 
were constructed using a Likert-format scale of five alternatives for the responses with 
anchors of 1: strongly disagree, 2: disagree, 3: neutral, 4: agree, and 5: strongly agree. Eleven 
items of this instrument were reversed items. These items were given the appropriate value 
for the data analysis. The score was the sum of the ratings. 

A Student’s Demographic Questionnaire was also used. This questionnaire consisted 
of five questions. The purpose of these questions was for identifying the gender, grade level, 
current grade in mathe ma tics, and nationality-ethnic background of the student. 
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Procedure 

The mathematics teachers administered the ATMI and the Student’s Demographic 
Questionnaire to the subjects during their classes. Directions were provided in written form, 
and students recorded their responses on computer scannable answer sheets. 

Results 

Tapia (1996) found a four-factor solution from an exploratory factor analysis with 
maximu m likelihood method of extraction and a varimax, orthogonal, rotation. The names 
for the factors reported in Tapia (1996) were Self-confidence, Value of Mathematics, 
Enjoyment of Mathematics, and Motivation. Based on that factor analysis, the 40 items were 
classified into four categories each of which was represented by a factor. A composite score 
for each category was calculated by adding up all the numbers of the scaled responses to the 
items belonging to that category. 

The data were analyzed by using multivariate factorial model with the four factors as 
dependent variables: (1) Self-confidence , (2) Value, (3) Enjoyment, and (4) Motivation and 
three independent variables: (1) gender, (2) grade level, and (3) achievement in mathematics 
class. Multivariate analysis of variance (MANOVA) were performed by using SPSS. 

The linear model was written as, 

SC VAL ENJ MOT = G + GLV + ACH + G*GLV + G*ACH + GLV*ACH + G*GLV*ACH 
where 

SC = Self-confidence 
VAL = Value of mathematics 
ENJ = Enjoyment of mathematics 
MOT = Motivation 
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G = Gender 

GLV = Grade level 

ACH = Achievement in mathematics class 

Data were analyzed testing for interaction effect and main effect at the .05 level. Data 
analysis indicated that the three-way interaction effect of the three variables G*GLV*ACH on 
the four dependent variables Self-confidence, Value, Enjoyment, and Motivation was 
insignificant (Wilks’ Lambda F= .958, p < .54,). Hence, it was concluded that there was not 
enough evidence to indicate a three-way multivariate interaction. 

The analysis showed that the two-way interaction effect of GLV*ACH was 
significant as were the main effect of gender, grade level, and achievement. Table 1 shows F, 
p, and eta squared values for the interactions and the main effects. The eta squared values for 
Gender, Grade level, and GLV*ACH had small effect sizes, and the eta squared value for 
Achievement had a medium effect size. The GLV* ACH interaction was disordinal and 
therefore the significant main effects were not further analyzed. Table 2 shows that the 
interaction of grade level by achievement was significant for value, motivation, and 
enjoyment of mathematics. 

The grade level by achievement interaction effect was analyzed using a simple main 
effects analysis for value, motivation, and enjoyment of mathematics. Table 3 shows that 
Achievement levels influenced value, motivation, and enjoyment at all grade levels. The F 
tests the effect of letter grade. This test is based on the linearly independent pairwise 
comparisons among the estimated marginal means. 
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Table 1 



Interaction and Main Effects Tests for SC VAL ENJ MOT = G + GLV + ACH ± G*GLV + 



G*ACH + GLV* ACH + G*GLV* ACH 








Effect 


Value 


! F 


Hypothesis df 


Error df 


Sig. 


Eta Squared 


G 


.977 


4.445 


4.000 


770.000 


.001 


.023. 


GLV 


.954 


4.587 


8.000 


1540.000 


.000 


.023 


ACH 


.685 


19.410 . 


16.000 


2353.026 


.000 


.090 


G*GLV 


.984 


1.571 


8.000 


1540.000 


.129 


.008 


G* ACH 


.969 


1.514 


16.000 


2353.026 


.086 


.008 


GLV* ACH 


.928 


1.830 


32.000 


2841.215 


.003 


.019 


GLV*G*ACH 


.961 


.958 


32.000 


2841.215 


.535 


.010 


Table 2 














Grade Level bv Achievement Interaction Tests of Between-Subiects Effects 








Type III Sum 














of Squares 


df Mean Square 


! F 


Sig. 


Eta Squared 


SELFCONFIDENCE 


1378.107 


8 72.263 


1.639 


.110 


.017 


VALUE 




1000.144 


8 125.018 


3.328 


.010 


.033 


MOTIVATION 




895.268 


8 111.908 


2.075 


.036 


.021 


ENJOYMENT 




284.600 


8 35.575 


2.830 


.048 


.020 
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Table 3 

Univariate Tests of Simple Effects of Achievement within Grade Level 



GRADELVL 


Source 


Sum of Squares 


df 


Mean Square 


F 


Sig. 


Dependent Variable: VALUE 












* 

00 

1 

■s 

r- 


Contrast 


1004.886 


4 


251.222 


6.646 


.000 




Error 


29784.691 


788 


37.798 






9 th - 10 th 


Contrast 


1691.907 


4 


422.977 


11.191 


.000 




Error 


29784.691 


788 


37.798 






11 th - 12 th 


Contrast 


807086 


4 


201.772 


5.338 


.000 




Error 


29784.691 


788 


37.798 






Dependent Variable: MOTIV 












'jth gth 


Contrast 


3495.416 


4 


873.854 


16.056 


.000 




Error 


42888.045 


788 


54.426 






9 th - 10 th 


Contrast 


3969.059 


4 


992.265 


18.231 


.000 




Error 


42888.045 


788 


54.426 






11 th - 12 th 


Contrast 


2071.687 


4 


517.922 


9.516 


.000 




Error 


42888.045 


788 


54.426 






Dependent Variable: ENJOY 












yth gth 


Contrast 


811.132 


4 


202.783 


10.798 


.000 




Error 


14798.447 


788 


18.780 






9 th - 10 th 


Contrast 


1442.177 


4 


360.544 


19.199 


.000 




Error 


14798.447 


788 


18.780 






11 th - 12 th 


Contrast 


648.778 


4 


162.194 


8.637 


.000 




Error 


14798.447 


788 


18.780 
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The significant simple main effects of achievement were further analyzed by pairwise 
comparisons. Table 4 shows estimated marginal means of value, motivation, and enjoyment 
for achievement within grade level. 

For students in 7* - 8 th grade, “A”students scored higher in Value than all other 
students and failing students scored significantly lower than all other students. For students in 
9 th _ 10 th grade, “A” students scored higher in Value than all other students, failing students 
scored significantly lower than all other students, and “C” students scored significantly higher 
than “D” students. “A” and “B” students in 11 ,h - 12 th grade scored significantly higher in 
Value than “C” students in the same grade level. 

In motivation, “A” students in 7 th - 8 th grade scored higher than all other students in 
the same grade level. For students in 7 th - 8 th , a similar relationship of letter grade was found 
in the hierarchy for “B to D” students in motivation. For students in 9 th — 10 th grade, “A” 
students scored higher than all other students and foiling students scored significantly lower 
than all other students. For students in 11* - 12* grade, “A” and “B” students scored higher 
than all other students and “A” students scored higher than “B” students. 

For students in 7* - 8* grade, “A” students scored higher in enjoyment than all other 
students and failing students scored significantly lower than all other students. For students in 
9* —10* grade, “A” students scored higher in enjoyment than all other students, and “B” and 
“C” students scored higher than “D” and “F” students. For students in 11* - 12 th grade, “A” 
and “B” students scored higher than all other students. 
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Table 4 

Estimated Marginal Means 

VALUE 


MOTIVATION 


ENJOYMENT 


yth gth 


A 


42.8075 


36.6106 


18.0738 




B 


40.0289 


32.9539 


15.5435 




C 


39.9286 


29.3631 


14.3810 




D 


37.7500 


25.1667 


13.3333 




F 


29.2500 


16.0000 


7.0000 


9 th - 10 th 


A 


41.2587 


37.1702 


18.9172 




B 


37.4188 


31.5290 


15.7318 




C 


38.2525 


30.4556 


14.9232 




D 


35.6382 


29.0285 


12.4912 




F 


29.5341 


22.0795 


10.0568 


11 th - 12 th 


A 


40.5436 


35.9128 


17.6349 




B 


39.9791 


33.1812 


17.5317 




C 


36.0126 


28.6780 


14.7626 




D 


38.1875 


29.7361 


14.3194 




F 


37.2500 


27.6667 


12.7083 



Conclusions 

The multivariate data analysis indicated that the three way interaction effect of the 
three variables Grade Level* Gender* Achievement to the four dependent variables Self- 
confidence, value, enjoyment, and motivation was insignificant. The data suggested that there 
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was enough evidence to say that the two-way interaction effect of Grade Level* Achievement 
was significant, as were the main effect of gender, grade level, and achievement. 

The Grade Level* Achievement was analyzed and found to be significant for value, 
motivation, and enjoyment. The grade level by achievement interaction effect was analyzed 
using a simple main effects analysis of achievement within achievement for value, 
motivation, and enjoyment of mathematics. Achievement levels influenced value, motivation, 
and enjoyment at all grade levels. 

The significant simple main effects of achievement were further analyzed by pairwise 
comparison using the Sidak adjustment for multiple comparisons. There was enough 
evidence to show that “A” students scored higher than all other students on the three factors 
from 7 th through 10 th grade and in motivation in students in 11 th and 12 th grade. For value, 
failing students were lowest in 7 th through 10 th grade. A similar relationship of letter grade to 
motivation was found in the hierarchy for “B to D” students in 7 th and 8 th grade. For 
enjoyment, failing students were lowest in 7 th and 8 th grade, B and C students scored higher 
than D and F students in 9 th and 10 th grade, and- A and B students were highest in 1 1 th and 12 th 
grade. 

It is important to note that the subjects in this study were atypical because they all 
attended a private school, were from privileged backgrounds, and from high socio-economic 
families. The school was patterned on an American high school curriculum and organization, 
but the majority of students were Hispanic and there were far fewer Anglo and Asian 
students. 
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Applications and Implications 

While there is a widespread concern about the performance of students in 
mathematics, most attention to the subject has been in the form of higher expectations, testing 
programs and revised methodologies, such as the NCTM standards that have provoked 
considerable controversy. Clearly, there has been insufficient attention to the attitudes of 
students about mathematics, although there has been much attention to their performance, 
errors and test scores. As a political or pedagogical issue, improvement is often debated as 
simply matter of methodology. Rather than only concentrating on changing the textbook or 
the approach, perhaps there are more significant and subtle factors inherent in the attitudes of 
students themselves that must be more seriously investigated and taken into account. 

If a student's self-perceived ability is critical to success and a predictor of failure or 
achievement, then concern about students' attitudes must be elevated. Much more needs to be 
learned about how attitudes are formed and altered, and the best techniques for intervention 
and stimulation of positive self-efficacy. Consequently, much more must first be done in the 
development of valid and reliable instruments to conduct the necessary research. Bandura 
( 1981 ) argued that judgments of self-efficacy are task specific, making them better predictors 
of success in a particular domain. Therefore, continued research in the area of attitudes toward 
math is essential if students are to be understood and attitudes altered. The use of a valid and 
reliable instrument for making determinations about attitudes is a requirement for such 
research. 



O i 6 



Attitudes Toward Mathematics 16 

References 

Ame rican Association of University Women ( 1 992) Shortchanging girls, 

shortchanging America: A call to action . AAUW Initiative for Educational 
equity, American Association of University Women, Washington, D.C. 

Bandura, A. (1981) Self-referent thought: The development of self-efficacy. InFlavell, J. 

r 

H. & Ross, L. D. (Eds.), Social cognitive development: Frontiers and possible 
futures . New York: Cambridge University Press. 

Bednar, A. K., Cunningham, D., Duffy, T. M., & Perry, J. D. (1991). Theory into practice: 
How do we link? In G. J. Anglin (Ed.), Instructional technology: Past, present, and 
future (pp. 88-101). Englewood CO: Libraries Unlimited. 

Brown, J. S., Collins, A., & Duguid, P. (1989). Situated cognition and the culture of learning. 
Educational Researcher, 18(1), 32-42. 

Clancey, W. J. (1992). Representations of knowing: In defense of cognitive apprenticeship. 

Journal of Artificial Intelligence in Education. 3 (2), 139-168. 

Dwyer, E. E. (1993) Attitude scale construction: A review of the literature. Morristown, 

TN: Walters State Community College (ERIC Document Reproduction Service No. 
ED 359201). 

Gallagher, A. M & De Lisi, R. (1994) Gender differences in scholastic aptitude test 

-mathematics problem solving among high-ability students. Journal of Educational 
Psychology. 84. 204-211. 

Gill, J. (1994) Shedding some new light on old truths: Student attitudes to school in 
terms of year level and gender. Paper presented at the Annual Meeting of the 
American Educational Research Association, New Orleans, LA., April 4-9, 1994. 



Attitudes Toward Mathematics 17 

Goldberg, M. & Harvey, J. (1983) A nation at risk: The report of the National Commission of 

r 

Excellence in Education . Report in Schultz, Education 84/85. Guildford, CT: 

Pushkin. 

Goolsby, C. B. (1988) Factors affecting mathematics achievement in high-risk college 
students. Research and Teaching in Developmental Education.. 4(2). 18-27. 

Hanson, K. (1992) Teaching Mathematics Effectively and Equitably to Females. Trends 

and Issues No. 17. Columbia University. New York, New. York. Teachers College; 
Education Development Center, Inc., Newton, MA. Center for 
Equity and Cultural Diversity. 

Hauge, S. K. (1991) Mathematics anxiety: A study of minority students in an op en 

admissions setting. Washington, DC: University of the District of Columbia. (ERIC 
Reproduction Service No. ED 335229). 

Hoffer, T.B. (1993, April) Career choice model based on high school and beyond. Paper 
presented at the American Educational Research Association, Atlanta, GA. 

Hollowell, K. A. & Duch, B. J. (1991, April) Functions and statistics with computers at the 
college level. Paper presented at the Annual Conference of the American Educational 
Research Association, Chicago, IL. 

Huang, S. L. (1 993V Comparing Asian- and Anglo-American students’ motivation and 

perception in the learning environment in mathematics. Paper presented at the annual 
conference of the National Association for Asian and Pacific American Education, 
New York, NY. 





Attitudes Toward Mathematics 18 

Hlynka, D., & Belland, J. C. (Eds.). (1991). Paradigms regained: The uses of illuminative. 

semiotic, and post-modern criticism as modes of inquiry in educational technology: A 
book of readings . Englewood Cliffs NJ: Educational Technology Publications. 

Kenschaft, P. (Ed.) (1991) Winning women into mathematics. Washington. DC: 
Mathematical Association of America. 

Leder, G. (1994, April) Single-sex mathematics classes in a co-educational setting: A case 
study. Paper presented at the annual meeting of the American Educational Research 
Association, New Orleans, LA. 

( 

Linn, M & Hyde, J. (1989) Gender, mathematics, and science. Educational Researcher. 

18(8), 17-19, 22-27. 

Longitudinal Study of American Youth (1990) The International Center for the 

Advancement of Scientific Literacy, The Chicago Academy of Sciences, Chicago. 
[Online] http://www.lsay.org/papers/Papers.htm 

Murphy, L. O. & Ross, S. (1990) Protagonist gender as a design variable in adapting 

mathematics story problems to learner interest. Educational Technology. Research and 
Development. 38(3), 27-37. 

Pettitt, L. (1 995) Middle School Students' Perception of Math and Science Abilities and 
Related Careers, paper presented at the 61st Biennial Meeting of the Society for 
Research in Child Development, Indianapolis, IN, March 30- April 2. 

Reigeluth, C. M. (Ed.). (1987). Instructional theories in action: Lessons illustrating selected 
theories and models. Hillsdale, NJ: Lawrence Erlbaum Associates. 

Shashaani, L. (1995) Gender differences in mathematics experience and attitude and their 
relation to computer attitude. Educational Technology. 35(3), 32-38. 



Attitudes Toward Mathematics 19 

Shepard, L. A. (1991, October). Psychometricians' beliefs about learning. Educational 
Researcher. 2-16. 

Stipek, D. & Granlinski, H. (1991) Gender Differences in Children's Achievement- 

Related Beliefs and Emotional Responses to Success and Failure in Mathematics," 
Journal of Educational Psychology. 83(3). pp. 361-71. 

Tapia, M. (1996) The Attitudes Toward Mathematics I nstrument. Paper presented at the 

annual meeting of the Mid-South Educational Research Association, Tuscaloosa, AL 
(Eric Reproduction Service NO. ED 404165). 

Terwilliger, J. & Titus, J. (1995) Gender differences in attitudes and attitude changes among 
mathematically talented youth. Gifted Child Quarterly. 39(1). 29-35. 

Third International Mathematics and Science Study Report (1998) National Center for 
Education Statistics, U. S. Department of Education, Washington, DC. [Online] 
www.ed.gov/NCES/timss and www.ed.gov/inits/TIMSS 

Thomdike-Christ, T. (1991) Attitudes toward mathematics: Relationships to mathematics 
achievement, gender, mathematics course-taking plans, and career interests. WA: 
Western Washington University (ERIC Document Reproduction Service NO. ED 
347066). 





O 




U.S. Department of Education 

Office of Educational Research and Improvement (OERI) 
National Library of Education (NLE ) 1 
Educational Resources Information Center (ERIC) 

REPRODUCTION RELEASE 







(Specific Document) 



I. DOCUMENT IDENTIFICATION: 



Title EFFECT &■£ Q e&o£g. jAc/H evOm-er>T M ATH cs ,A L.€i-C/(U- 

OKJ A TTi TU Ots r~OaJA/g.O J-/A 7 M CksA r)CJ 



Author(s): A/a£t/-JA TaP/A l£ 



Corporate Source: O H&yu 



Publication Date: 

7 l&V- o>~00( 



II. REPRODUCTION RELEASE: 



In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the 
monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy, 
and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if 
reproduction release is granted, one of the following notices is affixed to the document. 



If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom 



of the page. 

The sample sticker shown below will be 
affixed to alt Level 1 documents 


The sample sticker shown below wilt be 
affixed to all Level 2A documents 


The sample sticker shown below will be 
affixed to att Level 2B documents 


PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL HAS 
BEEN GRANTED BY 




PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL IN 
MICROFICHE, AND IN ELECTRONIC MEDIA 
FOR ERIC COLLECTION SUBSCRIBERS ONLY, 
HAS BEEN GRANTED BY 




PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL IN 
MICROFICHE ONLY HAS BEEN GRANTED BY 












cf 

TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 








cf 




%s 

TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 




TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 


1 




2A 




2B 


Level 1 

t 


Level 2A 

t 


Level 2B 

I 


ED 


□ 


□ 


Check here for Levet 1 release, permitting 
reproduction and dissemination In microfiche or other 
ERIC archival media (e g., electronic) and paper 
copy. 


Check here for Levet 2A release, permitting 
reproduction and dissemination in microfiche and In 
electronic media for ERtC archival collection 
subscribers only 


Check here for Levet 2B release, permitting 
reproduction and dissemination in microfiche only 



Documents wilt be processed as Indicated provided reproduction quality permits. 

If permission to reproduce Is granted, but no box Is checked, documents wit! be processed at Levet 1. 



Sign 

here,-* 



n, *ase 

ERIC 



1 hereby grant to the Educational Resources Informatbn Center (ERIC) nonexclusive permission to reproduce and disseminate this document 
as indicated above. Reproduction from the ERIC microfiche or electronic media by persons other than ERIC employees and its system 
contractors requires pennission from the copyright holder. Exception is made for non-profit reproduction by libraries and other service agencies 


to satisfy information needs of educators in response to discrete inquiries. 






Signature: 


Printed Name/Position/Titl§: , ~ 

H^fcrti-A taPi a / &ssi<>r. W-e r- n&ru- to 


Organization/Address: {/ 

Co lie ^ £ j 


Telephone: 7^^,^ 


F 766-£3#- 


E-Mail Address: 

Wire* f>t ^ £> pe&to. eJUs- 


™*y}<njJC>,2oo/ 



(over) 



III. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE): 

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, please 
provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is publicly 
available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are significantly more 
stringent for documents that cannot be made available through EDRS.) 




IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER: 

If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and 
address: 




V. WHERE TO SEND THIS FORM: 



Send this form to the following ERIC Clearinghouse: 

ERIC CLEARINGHOUSE ON ASSESSMENT AND EVALUATION 
UNIVERSITY OF MARYLAND 
1129 SHRIVER LAB 
COLLEGE PARK, MD 20742-5701 
ATTN: ACQUISITIONS 



However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document beina 
contributed) to: 



ERIC Processing and Reference Facility 

448 3- A Forbes Boulevard 
Lanham, Maryland 20706 

Telephone: 301-552-4200 
Toll Free: 800-799-3742 
FAX: 301-552-4700 
e-mail: ericfac@inet.ed.gov 
WWW: http://ericfac.piccard.csc.com 

EFF-088 (Rev. 2/2000) 

O 



